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Comparison of thermal environment between gymnasium with membrane

structure and traditional gymnasium in central Inner Mongolia
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(1. School of Civil Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
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Abstract; The thermal performance of the main materials of gymnasium with inflatable membrane structure is
different from that of gymnasium with traditional structure, resulting in significantly different indoor thermal
environmental responses of the two kinds of gymnasiums. In this study, a field research was carried out on the two
kinds of gymnasiums in central Mongolia, and the indoor and outdoor air temperature, air velocity, wall
temperature, solar radiation illuminance and other parameters were measured, and then, five evaluation indexes
(temperature fluctuation, temperature uniformity, vertical air temperature difference, blowing sensation index and
PMYV) were selected to compare and analyze the difference of indoor thermal environment of two kinds of
gymnasiums. The research results show that the delay time of indoor and outdoor air temperature in the gymnasium
with inflatable membrane structure is relatively short, about 55 minutes, while the delay time of the gymnasium
with traditional structure is about 100 minutes; the vertical temperature difference of the standing crowd in the
gymnasium with inflatable membrane structure can reach 2. 26 °C, while the maximum temperature difference of
the gymnasium with traditional structure is only 0. 55 °C, and the aPMV of people sitting in the gymnasium with
inflatable membrane structure is — 1. 40, while that in the gymnasium with traditional structure is — 0. 92,
resulting in poor thermal environment comfort in gymnasium with inflatable membrane structure, and the stronger
the solar radiation illuminance, the greater the difference between the two. In order to improve the thermal comfort
of the gymnasium, the recommended operating temperature range of the gymnasium with inflatable membrane
structure is 9. 48~13.11 °C, and the range of the gymnasium with traditional structure is 8. 19~11.81 C.

Key words: the central Inner Mongolia area; severe cold area; membrane structure; gymnasium; thermal environ-
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Fig. 1 On-site environment of the two stadiums
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Fig. 2 Layout of measuring points for overall thermal environment
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Fig. 4 Variation curves of indoor and outdoor air temperature,

inner wall temperature and radiation illuminance
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